Introduction
Most optimal design procedures are iterative and require repeated analyses of structures obtained by progressive modifications in design variables. Reanalysis methods are intended to analyze efficiently structures that are modified due to changes in design. The object is to evaluate the structural modification within the frame of vibration analysis technology refers to technique to modify physical properties of a structure in order to change or optimize its dynamic properties. To find out the changes in the dynamic properties (natural frequency), solving of various simultaneous equations for the Eigen values is necessary and is lengthy process. To avoid this, changes in physical parameters are considered such as length, breadth and depth.
Reanalysis
Reanalysis methods are intended to analyze efficiently new designs using information from previous ones. One of the many advantages of the substructure technique is the possibility of repeating the analysis for one or more of the substructures making use of the work done on the others. This represents a significant saving of time when modifications once are required. Modification is invariably required in iterative processes for optimum design never the less, in the case of large structures the expenses are still too high. Therefore, development of techniques which are themselves based on previous analysis, and which obtained the condensed matrices of the substructures under modification, with little extra calculation time, can be very useful. "General Reanalysis Techniques" are very useful in solving medium size problems and are totally essential in the design of large structures. Some steps in a dynamic condensation process are particularly characterized by their computational effort, as for instance: 1. Stiffness matrix factorization 2. Resolution of certain systems of linear equation 3. Resolution of an Eigen problem to obtain the normal vibration modes.
Reanalysis methods are intended to analyze efficiently structures that are modified due to changes in the design. The object is to evaluate the structural response for such changes without solving the complete set of modified simultaneous equations. The solution procedures usually use the original response of the structure. Development of structural modification techniques which are themselves based on the previous analysis. The modified matrices of the beam element structures are obtained, with little extra calculation time, can be very easy and useful. The General structural modification techniques are very useful in solving medium size structural problems as well as for the design of large structures also. The main object is to evaluate the dynamic characteristics for such changes without solving the total (or) complete set of modified equations.
Finite Element Method Approach
Initially the total structure of Cantilever beam is divided into small elements using successive levels of divisions. In finite element analysis the structure is discredited into a set of elements joined together at some points called nodes or nodal points. In analysis more number of elements will give more incisiveness results. Assay of stiffness and mass matrix are performed for each element separately and then globalized into a single matrix for the total system. The dynamic analysis of beam structure is Where k, m are the stiffness and mass matrix respectively. The dynamic behavior of a damped structure [4] which is assumed to linear and discretized for n degrees of freedom can be described by the equation of motion.
Where M, C = αM+βK, and K are mass, damping and stiffness matrices, ,and X are acceleration, velocity, displacement vectors of the structural points and "f" is force vector. Undamped homogeneous equation M+Kx=0. Provides the Eigen value problem (k-λm) = 0. Solution of above equation fetches the matrices eigen values λ and eigen vector Ɵ.
The eigen vector will satisfy the orthonormal conditions
we use the transformation Xq   in the equation of motion, and premultiplying by
It is vital note, that the matrices 
are not usually diagonalised by the eigenvectors of the original structure [3] Given an initial geometry Ŷand assuming a change ΔY in the design variables, the modified design is given by
The geometric variables Y usually represent coordinates of joints, but other choice for thesevariables is sometimes preferred. The displacement analysis equations for the initial design are  Kr R  . where  K = stiffness matrix corresponding to the designŶ , R= load vector whose elements are usually assumed to be independent of the design variables and r= nodal displacements computedŶ at . The stiffness matrix and mass matrix of a typical plane truss element are 
Where "A" is the cross sectional area of the cantilever beam, "l" is the length of the cantilever beam, "ρ" is the density of the cantilever beam material
Regression Method
As with correlation, regression is used to analyze the relation between two continuous (scale) variables. However, regression is better suited for studying functional dependencies between factors. The term functional dependencyimplies that X [partially] determines the level of Y. For example, there is a function dependency between age and Blood pressure since as one ages, blood pressure increases. In contrast, there is no functional dependency between arms Length and leg length since increasing the length of an arm will have no effect on leg length (or vice versa).In addition, regression is better suited than correlation for studying samples in which the investigator fixes thedistribution of X. For example, if I decide to select ten 30-year-olds, ten 40-year olds, and ten 50-year-olds to study the relation between age and blood pressure, I have fixed the distribution of the X variable in the sample. This would necessitate the use of regression and (in theory) prevent the use of It is important to note that linearregression does not actually test whether the data sampled from the population follow a linear relationship. It assumes linearity and attempts to find the best-fit straight line relationship based on the data sample. The dashed line shown in the figure (1) is the deterministic component, whereas the points represent the effect of random error. the dependent variable, Y, from the independent variable, X and assume that the error in X is negligible. In special cases where this is not the case, extensions of the standard regression techniques have been developed to account for non negligible error in X. 3. The relationship between X and Y is of the correct form, i.e., the expectation function (linear or nonlinear model) is appropriate to the data being fitted. 4. There are enough data points to provide a good sampling of the random error associated with the Experimental observations. In general, the minimum number of independent points can be no less than the number of parameters being estimated, and should ideally be significantly higher 5. The relationship is linear 6. The errors have the same variance 7. The errors are independent of each other 8. The errors are normally distributed
II. Numerical Examples
The polynomial regression method is applied to a simple cantilever beam structures. In finite element method, Discretization of the domain is the process of sub-dividing the domain (or structure) into many number of smaller parts. During discretization, the shapes, sizes, number and configuration of the elements have to be chosen carefully such that the original body is simulated as closely as possible without increasing the computational effort needed for the solution. The element must be made small enough to view and give usable results and to be large enough to reduce computational efforts. Small elements are generally desirable where the results are changing rapidly such as where the changes in geometry occur. Large elements can be used where the results are relatively constant. The discretized body or mesh is often created with mesh generation program or preprocessor programs available to the user. 
Beam under free Vibration
Modal Analysis: Any physical system can vibrate. The frequencies at which vibration naturally occurs, and the modal shapes which the vibrating system assumes are properties of the system, and can be determined analytically using Modal Analysis.Analysis of vibration modes is a critical component of a design, but is often overlooked. Structural elements such as complex steel floor systems can be particularly prone to perceptible vibration, irritating building occupants or disturbing sensitive equipment. Inherent vibration modes in structural components or mechanical support systems can shorten equipment life, and cause premature or completely unanticipated failure, oftenresulting in hazardous situations. Detailed fatigue analysis is often required to assess the potential for failure or damage resulting from the rapid stress cycles of vibration.
Detailed seismic qualification also requires an understanding of the natural vibration modes of a system, as the large amount of energy acting on a system during seismic activity varies with frequency.The goal of modal analysis in structural mechanics is to determine the natural mode shapes and frequencies of an object or structure during free vibration. It is common to use the finite element method (FEM) to perform this analysis because, like other calculations using the FEM, the object being analyzed can have arbitrary shape and the results of the calculations are acceptable. The types of equations which arise from modal analysis are those seen in eigensystems. The physical interpretation of theeigenvalues and eigenvectors which come from solving the system are that they represent the frequencies and corresponding mode shapes. Sometimes, the only desired modes are the lowest frequencies because they can be the most prominent modes at which the object will vibrate, dominating all the higher frequency modes. It is also possible to test a physical object to determine its natural frequencies and mode shapes. This is called an Experimental Modal Analysis. The results of the physical test can be used to calibrate a finite element model to determine if the underlying assumptions made were correct (for example, correct material properties and boundary conditions were used).
Procedure for modal in ANSYS
1. Build the model of cantilever beam as shown in figure 4.1 2. Define the material properties such as young"s modulus and density etc., 3. Apply boundary conditions 4. Enter the ANSYS solution processor in which analysis type is taken as modal analysis, and by taking mode extraction method, by defining number of modes to be extracted. 5. Solve the problem using current LS command from the tool bar.
Here eigen values analysis of cantilever beam was carried out.
Physical Properties:
The physical properties of the beam are taken as follows: Physical Properties 
Decreasing the depth(d) of the beam by5%
From ANSYS the results of natural frequency for decreasing the depth of the cantilever beam by 5% are calculated. The polynomial regression method is applied to a simple beam structures. In finite element method, Discretization means dividing the body into an equivalent system of finite elements with associated nodes. The element must be made small enough to view and give usable results and to be large enough to reduce computational efforts. Small elements are generally desirable where the results are changing rapidly such as where the changes in geometry occur. Large elements can be used where the results are relatively constant. The discretized body or mesh is often created with mesh generation program or pre-processor programs available to the user. Figure shows an example of creating a finite element for a cantilever beam.
Discretized Element
The values of young"s modulus(E), density(ρ), length(l), breadth(b), depth(d) for the case study are follows: 
III. Results
From this work the following results are drawn. Natural frequencies of the cantilever beam are obtained for dynamic analysis of the beam from conventional equations, ANSYS 10.0 software, FEM using MAT LAB and polynomial regression method by considering the various situations. The maximum and minimum errors are obtained when the results of regression method are compared with conventional equations, FEM and ANSYS. 
